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Objective  
Re-evaluation of the CANT storage rates in the western 
South Atlantic and the role of the AABW using quality 
and quantity carbon measurements 
Sabine and Tanhua, 2010  
Intercomparison with different CANT methods 
Western South Atlantic  
Ríos et al., 2010 
World Bottom waters CFC-11 concentrations 
 
Schlitzer 2007 
Water 
masses and 
ventilation 
The 5ºC isotherm 
(~27.2 kg m-3) 
separates  the 
large volume of 
low-Cant cold 
waters (86% of 
Atlantic Ocean 
volume) 
Evaluation of CANT storage rates in the Western South Atlantic 
Refren 
Year 
Cruise  
year 
Cruise 
Code 
Carina/  
GLODAP 
Glodap 
Section 
72 1972 43  GEOSECS_1- GEOSECS 
83 1982-3 46 6  TTOTAS_1-3 TTO-TAS 
88 1987-8 48 318MSAVE_1-5 318MHYDROS SAVE 
93 1991 13  06MT15_3 A09 
93 1991 22  OACES91_1-2 A16S 
93 1993 14  06MT22_5 A10 
93 1993 23  OACES93 A16N 
93 1994 12 06MT19941012  
93 1994 21  316N142_ A15 
93 1994 24 24 3230CITHER2_1-2 A17 
93 1995 95 35LU19950909  
97 1996 84 33LK19960415  
97 1997 25  316N151_3 A20 
97 1999 106 35TH19990712  
103 2001 61 29HE20010305  FICARAM 
103 2002 62 29HE20020304  FICARAM 
103 2003 68 316N20030922   
103 2003 86 33RO20030604  
103 2003 113 49NZ20031106  Biggle? 
103 2005 87 33RO20050111   
 
Cruises used 
Ríos et al., JMS 
[CANT] increase trends (µmol kg
-2 yr-1) and CANT storage rates 
(mol m-2 yr-1) in the western South Atlantic 
Ríos et al., JMS The error bars represent ±2σ/N^0.5  
Comparison of CANT storage rates for the 
western South Atlantic basin (10ºN to 55ºS) 
Ríos et al., JMS  
Author Method Storage rates (mol m
-2 y-1)
Murata et al., 2008 Isopycnal 0.80
Peng and Wanninkhof (2010) MLR, eMLR 0.74 ± 0.3   (0.35)
Wanninkhof et al. (2010) eMLRdens 0.60
Ríos et al.  JMS (submitted) Backcalculation (φCT0) 0.92 ± 0.13 
Murata et al., 2008 
CANT storage rates using Isopycnal method   
Storage rates mol m-2 yr-1  
 
Long. bands   rates 
 
50°W-35°W    0.88  
35°W-15°W   0.71  
Peng and Wanninkhof, 2010 
CANT storage rates using MLR and eMLR methods   
Storage rates in mol m-2 yr-1 
 
Lat. Bands       West          
  
15ºN-15ºS     0.53 (0.36)  
15ºS-45ºS     0.83 (0.35) 
  
Wanninkhof et al., 2010 
CANT storage rates using eMLRdens method   
Storage rates in mol m-2 yr-1 
 
Lat. Bands       West          
  
15ºN-15ºS         0.20  
15ºS-54ºS         0.76   
Rate of change with time in 
deep water biogeochemical 
properties below  ~3500 m.  
CANT storage rate associated to the AABW that enters the 
western South Atlantic Ocean 
Southern 
Ocean 
0.25 Pg C yr-1 
SAMW, AAIW  (1) 
(1) Hartin et al. (2011): 15-20 Sv; Key et al., 2004; Lo Monaco et al. (2005) & Vazquez-Rodriguez et al. 
(2009): 30 µmol kg-1  
The deep waters of the SO would feed the South Atlantic with a rate of 0.055 Pg C yr-1 
(0.20 mol m-2 yr-1) predominantly driven by AABW. This contribution  represents 22% of 
the Cant storage in the South Atlantic. 
0.63 Pg C yr-1 
0.10 Pg C yr-1 
lCDW, AABW (2) 
(2) Orsi et al. (2002): 21 Sv;  Lo Monaco et al. (2005) & Vazquez-Rodriguez et al. (2009): 12 µmol kg-1 
0.28 Pg C yr-1 (3) 
(3) Sabine et al. (2004): 2 , 6, 2 Pg C for Atlantic, Pacific, Indian, respectively, modified by 8.7+6+2 Pg C 
according to new estimates in the SO-Atlantic sector in agreement with the CFC inventories given by 
Orsi et al. (2002). 
Kathiwala et al. (2009) 0.73 Pg C yr-1 
Conclusions 
• The CANT storage rate observed for the western South 
Atlantic basin (0.92 ±0.13 mol m-2 yr-1) is higher than 
previous estimates. 
• The CANT storage rate associated to the AABW that enters 
the western South Atlantic was calculated to be 0.055 ±0.02 
Pg C yr-1 (0.20 mol m-2 yr-1) which represent a 22% of the 
observed CANT storage rate.  
• In the upper ocean, above the isopycnal 27.4 kg m-3  the 
CANT storage rate observed (0.47 mol m
-2 yr-1) is consistent 
with different methods. 
• CANT storage rate was also computed as a function of the 
excess of atmospheric xCO2 increase (0.64 ±0.13 mol m
-2 
ppm-1) that could be useful for future projections of CANT 
inventories at different scenarios of atmospheric xCO2 due 
to the linearity between both terms. 
